Breakdown of starfish ovarian follicle induced by maturation-promoting factor.
Immature starfish oocytes are surrounded by envelopes consisting of follicular cells. These cells adhere to each other and to the oocyte, immobilizing the latter within the ovary. When isolated oocytes in their follicles are treated with 1-methyladenine (1-MeAde), germinal vesicle breakdown (GVBD) and follicular envelope breakdown (FEBD) occur simultaneously. The 1-MeAde acts on the oocyte surface to produce a maturation-promoting factor (MPF) in the cytoplasm, which brings about GVBD. In the present study, MPF was found to induce FEBD as well as GVBD when injected into immature oocytes with their follicles in Asterina pectinifera. Although GVBD was induced by MPF in the presence of cytochalasin D, this drug prevented MPF-induced FEBD, and each follicular cell remained in situ on the surface of the oocyte. However, desmosomes connecting the processes of the follicle cell with the oocyte surface were disrupted following MPF injection even in the presence of cytochalasin D, and the processes became detached from the oocyte. FEBD occurred in these oocytes when cytochalasin D was removed, resulting in the formation of a small follicular clump by microfilament-mediated contraction of the follicle cells. These results show that FEBD is not brought about by the direct action of 1-MeAde but by the action of MPF. Therefore, in starfish, spawning as well as oocyte maturation is directly triggered by MPF produced under the influence of 1-MeAde.